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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER. FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a}. In no event, however, may a reply be tinnely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)13 Responsive to communication{s) filed on 09 November 2006 . 
2a)n This action is FINAL. 2b)EI This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-28 is/are pending in the application. 

4a) Of the above claim(s) 9-75 is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) ^ Claim(s) 1-8 and 16-28 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)S The drawjng(s) filed on 18 March 2004 is/are: a)M accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)\J Some * c)^ None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)), 
* See the attached detailed Office action for a list of the certified copies not received. 
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Detailed Action 

Applicant's election without traverse of Group I (claims 1-8 and 16-28) in the reply 
filed on 11/09/06 is acknowledged. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that . 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (l) an application for patent, pubhshed under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an appHcation for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the efifects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

Claims 1, 4-8, 16-18 and 24-28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Babcock et al. (6,902,851) or Cummings (7,022,436). 

The claimed invention is directed to an embedded attenuated phase shift photomask 
and a method of making, the method comprising' completely removing in first regions of the 
photomask the phase shift layer; removing to a predetermined depth in the first region the 
substrate underlying the removed first regions of the phase shift layer; and thinning in 
second regions of the photomask the phase shift layer to achieve a predetermined 
attenuation for radiation passing through the second regions, whereby the relative phase 
shift between radiation passing through first regions and the second regions is equal to a 
desired phase shift. 

Babcock et al. teach (see claims) claims 1, 4-8, 16-18 and 24-28. 

Babcock et al. teach an embedded attenuating phase-shift mask, in which the 
opaque material allows a small percentage of the hght (e.g., 4-8%) at a given wavelength to 
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be transmitted and, as a result of the light passing through the opaque material, the phase 
is changed by 180 degrees. 

Babcock et al. also teach (col. 5, lines 30-45) multiple etch steps to produce trenches 
58 which include a plurality of trenches 52 which are exposed during this second etch, 
trenches 52 being etched to a further depth during this second etch step. Trenches 52 are 
etched to increase the depth of the phase-shifting trenches to a depth suitable for phase- 
shifting of the longer wavelength. If a chrome layer is in place on surface 44, no further 
masking may be required, since the chrome layer will act as a hard mask. Alternatively, if 
no chrome is in place on second region 38, a second mask may further be required to 
perform the second etch step on trenches 52. 

Cummings teaches (see claims and col. 10, lines 35-65) Referring again to FIG. 12... 

The depth D that each feature 531, 532 is etched to produce the desired phase shift 
is inversely Linearly related to the difference, DELTA.n=n.sub.510-n.sub.550, between the 
indices of refraction of the glass or quartz layer 510 and the fill material 550, and the 
difference, DELTA.k=k.sub.510-k.sub.550, in the dielectric constants of the glass or quartz 
layer 510 and the fill material 550. As the differences DELTA. n and DELTA.k increase, the 
depth D to which the features 531 and 532 must be etched to produce the desired phase 
shift decreases. Conversely, as the differences DELTA.n and .DELTA.k decrease, the depth 
D to which the features 531, 532 must be etched to produce the desired phase shift 
increases. As discussed above, phase shifts of 180 degree are desired for alternating phase 
shift masks and phase shifts of less than 180 degree are desired for attenuating phase shift 
masks. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action- 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 3 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Babcock et al. (6,902,851) or Cummings (7,022,436) in view of Xiao 
(6,472,766). 

The claimed invention is directed to an embedded attenuated phase shift photomask 
and a method of making, the method comprising^ completely removing in first regions of the 
photomask the phase shift layer; removing to a predetermined depth in the first region the 
substrate underlying the removed first regions of the phase shift layer; and thinning in 
second regions of the photomask the phase shift layer to achieve a predetermined 
attenuation for radiation passing through the second regions, whereby the relative phase 
shift between radiation passing through first regions and the second regions is equal to a 
desired phase shift. 

Babcock et al. or Cummings are included here as discussed above. 

The teachings of Babcock et al. or Cummings differ from those of the appHcant in 
that the apphcant teaches that a single photomask has formed on it a plurality of test ceUs, 
each with potentially different phase shifting conditions, such as a different transmission, 
phase shifting angle, and tri-tone. 

Xiao teaches (col. 6, fine 21+) A second more simplified method for creating a step 
mask is illustrated by the flow chart of FIG. 5. In general, this method proceeds on a test 
cell-by-test cell basis and is therefore less efficient than the method set forth above. In this 
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embodiment test cells are identified or numbered individually from 1 to N. After the mask 
has been written, developed, and Cr etched, the MoSi phase shifter material may be etched 
to a predetermined step height 58 thereby narrowing the range of phase shift. 

It would have been obvious to one having ordinary skiQ in the art to take the 
teachings of Babcock et al. or Cummings and combine them with the teachings of Xiao, 
which teaches the use of regions of the mask for test cells in order to make the claimed 
invention because the method for patterning of the mask is the same and it would have 
been obvious if so desired to incorporate the test cells of Xiao in the prior art mask. 



Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Stephen Rosasco whose telephone number is (571) 272- 
1389. The Examiner can normally be reached Monday-Friday, from 8^00 AM to 4*30 PM. 
The Examiner's supervisor, Mark Huff, can be reached on (571) 272-1385. The fax phone 
number for the organization where this appUcation or proceeding is assigned is (571) 273* 



Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published 
appUcations may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see httpV/pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toU-free). 



Conclusion 



8300. 
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